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(54) Title: THERMOPLASTIC RESIN COMPOSITION, POLYMER COMPOSITION, AND MOLDED OBJECT OBTAINED 
FROM THE COMPOSITION 

(57) Abstract: A thermoplastic resin composition (Y) characterized by comprising (A) 20 to 64.9 wt% one or more ethylene 
copolymers comprising an ethylene/ a -olefin copolymer, (B) 35 to 70 wt.% metal hydroxide, and (C) 0.1 to 30 wt% grafted ethy- 
^5 lene polymer. The resin composition has excellent flame retardancy and has satisfactory pliability/flexibility and excellent tensile 
properties. It is suitable for use as an insulating material or sheath for electric wires. Also provided are: a polymer composition (Z) 
fT) having high flame retardancy, characterized by comprising (AA) 100 parts by weight of a polymer such as a thermoplastic polymer 
O or thermosetting polymer, (BB) 50 to 250 parts by weight of a metal hydroxide, (E) 0. 1 to 40 parts by weight of a triazine compound, 

Oand (F) 0.1 to 40 parts by weight of a polyhydric alcohol; and a molded object obtained from the polymer composition. These are 
suitable for use as an insulating material or sheath for electric wires. 
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*»P^*«WWbU WmMb\,X&m~tZ>i><DkVX, ^B§5 1-19 
8 5 #MH§5 9-2 0 2 2 4 0 #fc ^fBS^TV^ftt ^m^X 

y ^il5K©Ji^J&fflV^S^t>#<li^$tb , T:V>S (#5BBB5 4-22450 
10 #$MfL #PB¥9-3 1 6 2 5 U^b^y y ®bW4*T?fctK 

1 7 6 3 4 3#^t«l«?)o ua»UE*tt. J= 01«SV^JW!l«6**"m5 *iae>l^ V ^* 
25 ioo«-tW7-fyii»645iW-o-*wy*l^h (A- 

2) : (A-l) ^<T>^*?-W-&W&W£* (A-l) / (A- 2) =2 0/8 
0-100/0 0>fiftJfc-e£A/T?ft5^ V^*t^ (A) 20-64. 9 

(b) ^jMciMbtt 3 5-7 0 m*% £ . 
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(C) ^77>^fl^VM^0. l~3 0ii% 

m^mBmmm.^ m k^xi*. mm??? Mtt^fv^i^ (c) 
5 m^Mttwm^ (y) Kiasvvrtt* im??? b^f^^t 

(C) 36S % ^77hi^o. o 1-^1 0H%-?ife5^*^>8*fc 

swMttTO^^ (y) M&v^te, Mia (O ^fs^/i^^* 

10 oi^l/^£^|jf$:3~l 0©a-tV7^yi/5^^5^f ^ • a-$-ls7j 

(i) ftH (ASTM D1 5 0 5, 2 3^ ^8 5 7~8 9 0kg/m 3 ©|S 

(i i) 19 0°C. 2.16k gftm5^/l'b7n-l/-h (MFR 2 ) (A 
15 STM D1 23 8, #fi2. 16kg, 19 0*0 #0. l~20g/10^ 

(i i i) GPCfe»Ci«9lW$nS^^*©ffi«C:Mw/MndSl. 5~ 

tzitmwammmu&fo m masvvcw:* tm^^ * 

20 "kfc (A-l) # H 

( i) (ASTM D1505, 23 ^855~910k g/m 3 (D^ 

( i i) 1 9 2.16k gffiSfcUStf-S^/l'^n — h (MFR 2 ) (A 

STM D 1 2 3 8, ^fi2. 16kg, 19 0*0 *S 0 . l~100g/10 

25 ^-©ISBBK:*) 9 , 

(i i i) GPCfeia : Mw/Mn^l . 5~ 

fle (A-l) 2>S, 
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( i) (ASTM D 1 5 0 5, 2 3^C) tf$857~890k g/m 3 (DiS 

( i i) 1 9 0°C, 2.16k gfiti3W^^h7n-V-h (MFR 2 ) (A 
STM D 1 2 3 8, f!2. 16kg, 19 0°C) l~20g/10^ 

(i i i) G P Cfeia W^i^t : Mw/Mni5 1 . 5~ 

(iv) 13 C-NMR^ b/V^it^TIB^b^febn^Bflt^O. 9 — 1. 

10 Bffi= [POE] / (2 • [PE] [PO]) 

7^^-efc«9, [poe] ri^a^fr^o^^r K(dyad) 5£&k:*h-5^ 

i5 * tc^mm (Dm&fc®j&w (z) twnttm^ U a d &<fc^§»fb 

(a a 2) a>fcjBfim5^ft< HltOl^ (AA) : 1 0 0M*§|5 

&JH^ciHb4b (B B) : 5 0~ 2 5 0a*£B 
MJT^vaWb-fr* (E) : 0. l~4 0m*§P 
20 ^mTJV=L—;V (F) : 0. l~4 0fi*lfP 

m-s-fm^ (z) am ft^m-ft*-^ (a a d ^x^vy^i^ 

*fc«^«a^^> (Z) tUTte, hVT^fc&m (E) S:t5#MT/V3- 
25 /v (F) <DS*i£WTiE5£ (l) ©<5fflH:fcSr:fc36s»*UV\ 

(F) / (E) ^ 1 (1) 

tuis^MttS^ (y) ^feri^nafi-a^ffl^ (z) 
ttv^5o 
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4 nmm*. 5 n^-^—^ti^nm-To m i ^^-cs £ a r* i o >- 

l/2^mfe!5, ££9 1 »7 0° 2tt2 0° T?fe§ 0 
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&Tttm\z&&mwMmmms8to (yk m^#n*fc*& (zk 

15 

[f^»^giaj&^ (y)] 
*&m\zmzm^wtmmM&w (y) 

(A- 1) :^W^t^#C3~l OOa-tV7^yi^bft5^^>" <* 

20 (A- 2) : (A-l) ^(O^^^M^W-h & 

(A-l) / (A- 2) =20/80-10 0/0 ©Ilttt^A/tftS^f 1/ 
l/^&W&W- (A) 20-64. 9 m*% ; 

( B) &JS§zK^b#J 35-70 fi*% £ . 

(C) ^7 7Mftxfvy^l^0. 1-3 011% 
25 a»bft5*S:4W£i"3, 

[(A) xfi/y|#l^] 

^^(D^i/^^m^ftte^^ • «-tv7>/y*l^ (A-l) 

£ (A-l) ^©x^V^g^ (A- 2) (A-l) / (A- 2) = 
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2 0/8 0-1 00/0, ^t<«50/50~100/0, <fc<9&*b<te 

7o/3o~io o/o<Dfi*jt^A,-cft5o tete*mmr^?-uis%k3£m& 
# (a) *Mj&-rz. (A-i) ^ (a- 2) \m^mm%m*mw m 

£nTV\ft,k£JK, (A-D h (A- 2) ^^b^fem^^^UT*5V^^ 

5 i%w&mm%m,m m *mmisXh&\^ m^m.mmmmm.m (y) &isBt 

-r^^C (A-l) £ (A- 2) £^ij*&£^Q£nT<b&V\ 
[(A— 1) ^^-T/V • a-tV7^y*l^] 

^mmx-m^hfb^^u^ • (a-d ra* 

10 yi»3~l 0©a-tV7^yi:©*t^fc5o r©M3~io 

© a -tl/7>fVam»^ 1 °^r>\ 

3-^^-1-^7^ 1 3-^ 

1 -^^^> 1 4, 

1 -^^-7^ 4-xf ;V- 1 -AdftV 1 - t^f^ 3-=c- 
15 ^.x-^-fe^ l-^x^v l-^i?W«£^#*fb*U mbo^ 

atvy N 1— ^if^ l-^Mr>\ 1 - r 5 ^>© ; >^ < i 1 1 IK 

20 $tb5#^^^*^S7 5-9 5^r/V°/cN 0*U< te8 0-9 5^%X 
fc^Js ^*^3~1 0<Da-^-l/7^^^b51^ ; 5^^< £ t> \1<D\\&mfr 

bnm£ti%Mf&mi<L<D^mmi% 5-25 ^^%, $ftt<«5~20 ^% 

^fe^^T-fflv^ftS^^ • a-ty7^y*l^ (a-i) tt, 

25 j^t^j;^^®^^-^^*^^ -r^t^, 

( i) «fc£i&S8 5 5-9 1 0k g/m\ £f*U< tt. 0.8 5 7-0. 8 9 0 

k g /m 3 -efoi^ 

(i i) 19 0t % 2. 1 6 k g^ffi^tt^^^b^n — I/— h (MFR 2 ) 
tfSO. l~100g/10^ IftUtt, 0. l~2 0g/10«» 



WO 03/106554 



PCT/JP03/06987 



8 

(i i i) G P CSia 5 fFffi^tlS^l^WI: : Mw/Mn^ 1 . 5 — 
3. 5, #*U<ttl. 5-3. 0, i^tUfil. 8-2. 5©|5IS^fe 

5 ( i v) 13 C-NMRX^ f^jo.tOTIB^b^febtl^B'fit^O. 9 — 1. 

5. £f*b<tel. 0-1. ; 

B4ji= [POE] / (2 • [PE] [PO]) 

10 /V#^T?fc 9 > [POE] fegm&fc^O^y't TF(dyad) jftKtetf-r 5 » 

0©a-tW7>f ^WS^i-^-efe !), J.C.Randal 1 (M 
acromolecul.es, 1 5, 3 5 3 (1 9 8 2)), J. Ray (Mac 
15 r omo 1 e cu 1 e s, 1 0, 7 7 3 (1 9 7 7)) b<Dm&\Z.&3^XimZ 

JhfB B -fita*:*^ v Ma 1\ ^ v v£ fete a - ir >r i'$*&&fc<0'?* irf&J 
if ©jgv^asfcs r. t dsfc^o 

$bfc»*U<tt (v) I3 C-NMR7^ hMCiotf&T aatMtSTa 
P<D&mtt (Taj3/Taa) # 0 . 5£TF. 0l£b<teO. 4^ £ 5 0* 
b<ta0. 3OTT?fc^o i^"e 13 C-NMR^ WM£*5i*5Ta a^J;^ 
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R R R R 

II II 

-C-CH 2 -CH 2 -C- -CH 2 -C-CH 2 -C- 

5 1' I II 

H H H H 

Ta/3 Taa 

10 m^f- 01*) iJEOL-GX2 7 0 NMR$J^«&ffiV^-ti|i]5&t-5o JHfttt, 

^=2/1 (flCf^Jt) ©H^ft^i^t^ 6 7. 8 MHz, 2 5^ d 6 - 
(1 2 8 p pm) iU^frfc 1 3 C -NMR^ Y^*, 

!jyfr/7^<Oii (Analysis Chemistry, 43, p 
15 1 24 5 (1 9 7 1)), J. C. Randall (Review Macrom 
olecular Chemistry Physics, C29, 201 (1 
9 8 9)) l^otifLTTo j3/T a alfi&ifc3r#«>5o 

20 (vi) 19 0°C, 10kgfil^lt5^/Vh7n-V-h (MFR 10 ) £ 

19 0°C, 2, 1 6 k gffififcSSItS^A'h^t 3 — ^"l* (MFR 2 ) £ 0>Jfc : 
MF R ! 0 /MF R 2 ^<088-»S:St*i-t~o 
MFR, 0 /MF R 2 ^ 5. 7 
Mw/Mn+4. 7 ^ MFR 10 /MFR 2 
25 ^ MFR 10 s MFR 2 , Mw/^n#JLfB©^&Wfc£&V N »^*, 

a-tl/7^*t^ (A-l) (D^itTJfe] 

riDip/ixfwy- o-tw7>fy*i^ (a-i) tt, vik-G-mt^rm 
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5 ^^o-fe^ft (a) ^T/v^^t7 

A^Mfr^ (b) jo^t^/^fc^^^nir^b-a-^ (a) ^BOSb-Ol'^ 
M% : J&f&-fZ>fc& ! ®) (c) ^/5^^§tlTV^^<t<> (a), (b) £5 

^Uv^fcte (c) £^^T^5~?ivfk^ (d) bfrbJ&f&tSftX^ 

rt^-e%5 0 *?v J £>'fc&V0 (a) ttlT^^-!>A^MIiMl (b) 
^^^-r^-^^^tt^^) (c) ^^b^S^^tnir^^^v^bHS 
4§-£k:te, fi^mfi©^*^^^ (a) <7>$ft^te, ifO. 0 0 00 5- 

o. i*v*jv/y?h*m&mm).i&iz^<feo. oooi-o. os^y 
15 *r/k/y * w^&So ^fc^r^^^^A^^b^ (b) m^rt 
cot # v±i/4k&!&*<Dm&&mfci$-tz>Tji'$~ v^B^-o^^it (a i /m 

x\ l-ioooo, ^b<« io~5000 (Dmxi&nistiZo <4 

^{M^mk-kyo (c) <dw&&. (a) mat 

-r^^i^^-^mh^ (c) (D^nt w^-wwt^tt^ (c) / 

20 ^^otWM (a)) T\ 0. 5~2 0,|!f*L<ftl~10©it*M$tl 

il^s 2 0~+150Uff*UttO~120U 

25 $b^0*U<^O~l 0 0°C-e. J3E^^o?rS^-C7. 8MPa (8 0 k g f 
/cm 2 , -7 s — .£*T, ^L<liO^IiT4. 9MPa (50kg i/ 

cm 2 , -7*— OT) ^T^^Ti-fffetb^o 
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l^U^ZkM&ft (A- 2)] 

^0J-effiV^f>n6^1/^S^ (A- 2) Htit (A-l) ^(D=r. 
10 ^fe(f^tt5o (A- 2) (A-l) ^C0^1/V^*l[^^^ 

^mxm^hn^^^^M^ (a) v-^^^h^ 

£n5o ^fSBJi-^Tte, hiJifcif (A) 

te, h$fU-CV^V^^V^**fi^ (A), &SzK^ft& (B), 

^^A^y^fctt^^W^^^ h^ft^^W^S^ft: (C). lf= 

f&b-cv^v^^^ h^nfc^w^^m^ (a) ^tfo 

mji h >\ tr^^ h y ^ h ^ tr=^ b y * ( 0 — * 

25 h h^Vv-7 >0 . tf~;V h y Tir h 5^7 ^^^hV * h * 

(A) + (B) + (C) ©^tH0 0ll%^tt, i§?rO. 5~ 
2. 511%, 0*U<{^O. 5~2M*%^#J£*-e/BV^*L5o SU©*^*^ 
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jh,tftr=;V->9Vffc£^Wc (A) + (B) + (c) (D^iooMMMKnvx, 
mftO. 5-2. 5fi*gB, $f^L<«0. 5~2S«flSOSlI^-CffiV>?>H«, 

*55Wett, _hfBUfc£5^ (A) 
y^77 bSJSSr<Ei-fc«>K: % if^vv^v^^fc ^tl^ffiVNb^So 
«fc 5 *3MMb*i: Utrtt, wm^***s b\ ^frWKitt; 
-<^yV /w^io^^ K> o /w< vyV /v^v^-^ >>- k> s?^ 5: /W</1/^" 
10 Ks 5?- t -zff-A^/^Hr^ h\ 2 , 5 - ^ 2 , 5 -i? 

d^K^y:/^— H ^^-3, 1, (t — ^^/w^/w^W y 

5_^pi^/V- 2, 5—5?— (t-7"f;W^VK) 2, 5 

15 /<yyx-h, t — 7*f;w<;W7x^;vTt7 i - K t — :/?vw</W y^f-v 
— k t -y^/w^v- sec -ir# K t -7*f/w<;v^i^- K t 

=. h y /k w^>f yy^-w- hft^a^f t>*i5o 

20 5_^^-yv_2, 5-^ ( t -^/W^^V) 2, 5-v> 

igm-fk^^s (A) + (B) + (C) GQ-aH-1 0 011%I^LT, ilSfO. 0 
25 0 5 — 0. 1 511%, ^tUttO. 01-0. lfift%©fPJ^-effiV>fen5o 

su©*5isr"r*bwr, mmtmt (a) + (b) + co o^iooiira 

Lt, a*0. 0 0 5-0. 1 5^*95. 0lfeL<teO. 0 1-0. lltSP© 
WTR&m&i* (A) l;:^7V^77 h**5KJK*3i*K:fl6'f-wi:39S-e#*. 
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imfcx^sv^ TKBMb^y^^s -tomms*^ im\\zm&, 

[^7 7hittxfwy|l^ (C)] 

3~io©a-tw^yitm =M£#rt-> ^ntrw, i --ff^y. 1- 

1 — 3 - y ^A— 1 -^Vfy, 
3_m^;^- i —^^^ 4-7^^- 1 -^>-^V, 4-.*^7V-l -^^r 
-fe^ 4, 4— v^^/V- 1 4-3i^/l^— 1 — ^f-feV % 1 

^ftkteMre^2«^Ji^£V\ r.tbb^5*>s ^tvy, 

#*#3~1 0©a-tU7^^bI«llW< 
$ft5#/&^{£<^*tf s 3l1t 5 — 25 ^r/W%-T?& «9 , 5 ~ 2 0 ^v%T-ifc 

(i) $&£#8 5 5~9 10k g/m 3 , 0*b< tt. 8 5 7~8 9 0kg/m 3 
(i i) 19 0U 2. 16kgfIW5^^f7n-1/>-h (MFR 2 ) 
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tf*0. l-100g/10^»*l<tt, 0. l~2 0g/10.#©*£Hfc:;fc 

(i i i) GPC^<t^fP#^tb5^#^^m:Mw/MndU. 5~ 
3. 5 % 0*U<r±l. 5-3. 0, i9ff*Uttl. 8~2. 5<Df5ffliclfc 
5 0, 

( i v ) '3 C _ NMR7 ^ b/V^it^TIB^^^febtb^Bifi^O. 9~1. 

5, #*U<ttl. 0-1. 
Bffi= CPOE] / (2 • [PE] [PO]) 
L0 (5£*, [PE]^^©^^^^**^^*^ 

/l^afs-Cfc 0 x [POE] tt*f^ I P©^rK (dyad) 
15 -tV7^*l^tt (A-l) fcUBV^atS^W • a-^-l/7^^*S 

(A-i) fcpc^fcllfcow-ct>*i\, 
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Xfii'&yPWt™ C2, 2, 1] ^7 e b-5-^V-2, 

k ; r/^y^/^b^K v^^a-t^ 77fi-- b#©ry^i 

^A^Atf-^K, 2, 5-^^V-2, 5-<7(tert-7f;V^ 
S/) ^*-»-3, 2, 5-^^V-2, 5-^(tert-7f;V^ 
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vO 1, 4 -If* (t e r t-W^t^Wy^n^) 

51^30. 001~im Ult<»0. 00 3-0. 5Jlft?Hk 
5 &b<&0. 0 5~0. 3S*^©#T*fflV^fr3o 

^fflU^V^=fT5 ^97 hK^^it^^ta^> «S6 0-3 5 OXZs 

U<fil5 0~3 0 o o c<Dm,mz-wtj££foz>o 

10 l%:(DmmuM~] 

**Mft4zau m^^j. mmgmi &im±m. mm. mm. mm. 
is + (b) + (c) (D&fri ooiiwit, aisto. ifrbiommmm 

20 # (A) (D^m^<DTm^ 2 0 fi*°/<N 0* U < W: 2 5 fift%. J; 9 0 * U < 
ft3 0li%tfe^ ±Ktt6 4. 9li%> ^ft<»6 0li%, J;9»* 

(B) ©^t»J^OTR^3 5lt%> ff*Utt4 0ll%-e*^ _hK#7 
Oit%T^5o ^77hiixfi/^l^ (C) ©^^©TR^o. 
25 lli%t'fe!l, _LR#3 0M:%* ^b<«10li%, £90£U<te6 
M*%-Cfc5o JUWtfcfcHfcUTW:, fH^ria.^^^»*»#* (A) ^2 0 
-64. 9ft%s ff*U<tt25-60Il%-C*)^ i9ff*t<», 30 
~5 5lI%t*fcO> 4tJR*«Mb« (B) ^3 5~7 0lf%, »*U<»40 

-7 0 fi*%-efo^. ^77Hftxfvy^l^ (c) ^o. i-30l 
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«%, &3;L<teO. 1-1011%, J:9»*UttO. l~6m*%^fJ^ 
-CfcSo ((A) + (B) + (O =10 0ll%i:tmo)o 
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